ABSTRACT We analyzed data from 68 consecutive patients with congestive cardiomyopathy to evaluate the prognostic significance of quantitative morphologic findings in left ventricular myocardium as compared with the prognostic significance of left ventricular hemodynamics. Left ventricular endomyocardial biopsy specimens were obtained from all patients during diagnostic heart catheterization. Myocardial fiber diameter, volume fraction of interstitial fibrosis, and intracellular volume fraction of myofibrils were determined by light-microscopic morphometry. All patients had normal coronary arteriograms, but reduced left ventricular ejection fractions. There were 23 deaths during a mean follow-up period of 1124 days. Multivariate regression analysis (Cox model) revealed that left ventricular ejection fraction (p < .00001) and left ventricular systolic pressure (p < .01), but not morphometric findings in biopsy specimens, were independent predictors of cardiac death. Thus, morphologic findings in the left ventricular myocardium do not contribute significantly to the prognostic evaluation in patients with congestive cardiomyopathy studied by hemodynamic and angiographic methods. Circulation 70, No. 6, 923-928, 1984. SEVERAL MORPHOLOGIC features of the myocardium in patients with congestive cardiomyopathy have been described. [1] [2] [3] [4] [5] [6] However, the significance of quantitative morphometric data as independent predictors of survival has not been analyzed.
SEVERAL MORPHOLOGIC features of the myocardium in patients with congestive cardiomyopathy have been described. [1] [2] [3] [4] [5] [6] However, the significance of quantitative morphometric data as independent predictors of survival has not been analyzed.
With this study we aimed to determine the prognostic value of quantitative morphologic findings in left ventricular endomyocardial biopsy specimens as compared with that of left ventricular hemodynamic data in patients with congestive cardiomyopathy.
Methods
Patients. The study group consisted of 68 consecutive patients (55 men and 13 women) 22 to 62 years old who had congestive cardiomyopathy and were studied invasively between August 1976 and January 1981. Only patients with left ventricular systolic contractile dysfunction entered the study. Patients with coronary artery disease (diameter reduction of a major coronary vessel of ¢25%), a history of systemic hyper-tension, valvular heart disease, cor pulmonale, or systemic disease involving the heart muscle were excluded from the study.
Catheterization carefully avoided. There were no serious complications during or after biopsy. Immediately after the biopsy procedure, tissues were fixed in a mixture of 1.5% glutaraldehyde and 1.5% formaldehyde in 0.2M phosphate buffer. The biopsy specimens were embedded in Araldit, and thin sections (0.5 ,gm) were prepared and stained with alkaline toluidine blue and 3% paraphenylendiamine (combined staining) for light-microscopic morphometric examination (magnification 160 x for determination of fibrous tissue and 1000 x for determination of myofibrils). The area of tissue analyzed ranged from 1.2 to 6.5 mm2. Fiber diameter of myocardial cells was measured from 80 to 300 cross and oblique sections of myocardial cells with the light microscope (magnification 400 X ). When oblique sections were counted the short diameter of the section profile was determined. The volume fraction of fibrous interstitial tissue" was measured by light-microscopic morphometry. ' The point-counting method was performed with a Zeiss eyepiece containing a test grid with 36 intersections (test points). From each biopsy five to 20 areas were counted (each containing 36 points) and the volume fraction of fibrous tissue was taken as the number of points falling on fibrosis divided by the points falling on total tissue. We carefully avoided counting the endocardium as fibrous tissue. The collagen-containing tissue component was counted without edema, blood vessels, or interstitial tissue cells. At the edges of the biopsy specimens a rim of about 100 ,um was excluded from analysis to avoid areas with marked hypercontraction. Myofibrils were counted in 12 areas. The intracellular volume fraction of myofibrils was calculated as the number of points falling on myofibrils divided by points cant inverse and volume fraction of myofibrils a significant positive correlation to left ventricular ejection fraction.20
Discussion
Results of the present study indicate that in patients with congestive cardiomyopathy hemodynamic parameters but not morphometric data from left ventricular biopsy specimens are predictors of long-term survival.
The morphometric examination of endomyocardial biopsy samples was carried out by light microscopy. The results of light-and electron-microscopic morphometry were previously compared in this laboratory and a good correlation was found between results with the two techniques.20 Light-microscopic morphometry was preferred in the present study because larger test areas could be analyzed, and therefore a highly efficient sampling procedure could be performed.2' Also, morphometric analysis can detect structural changes that are not recognized from simple study of electron micrographs, provided the following problems concerning analysis of left ventricular endomyocardial biopsy specimens are kept in mind: Tissue fixation requirements must be strict in order to minimize artifacts, and areas of hypercontraction must be avoided in the analysis. 22 Left ventricular ejection fraction and the degree of heart failure are well known determinants of survival in patients with congestive cardiomyopathy. 23 
